We have developed a way of making TMR heads that are free from thermal damage. We found that during the annealing stage in the write head process the resistance area (RA) product increased and the magnetoresistance ratio (MR) decreased. This degradation depended on the kind of insulator material on both sides of the TMR junction. Because Al2O3 has a relatively high Gibbs free energy, it suppressed the degradation, and thus oxidation at the sensor edge caused less thermal damage. To prevent thermal damage, we developed a TMR head with a Damascene coil process in the write head. It showed no degradation after the write head process, and, furthermore, had good readback performance. K Ke ey y w wo or rd ds s: : TMR head, read head, thermal damage, write head, inductive head, Damascene coil process

